APPARATUS AND METHOD FOR EXHAUSTING POLLUTANT IN MICROWAVE OVEN 



BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a microwave oven, and 
more particularly, to an apparatus and method for exhausting 
pollutant in a microwave oven that can improve not only the 
kitchen environment but also the overall interior environment by 
quickly exhausting polluted air containing, for example, fumes, 
moisture, and odor that are generated during cooking process to 
thereby worsen the kitchen environment. 

Description of the Related Art 

[0002] A microwave oven is a sort of cooking apparatus having 
a magnetron for generating and directing a microwave to food 
loaded in a cooking cavity of the microwave oven to lead to the 
molecular movement generating heat for the food. 

[0003] Particularly, in recent years, an over- the -range (OTR) 
type microwave oven that is placed over a main cooking device 
such as a gas oven range has been developed. The OTR type 
microwave has a function of the cooker itself as well as a 
function of ventilator that removes fumes and/or moisture 
generated in the main cooking device during the cooking process. 
Such an OTR type microwave oven is" already well known through 



publications disclosed by the applicant (assignee) of the present 
invention. 

[0004] FIG. 1 shows .a view illustrating a combination of a 
conventional OTR type microwave oven and a main cooking device, 
and FIG. 2 shows a view illustrating a discharging process of 
polluted air out of a conventional OTR type microwave oven. 

[0005] Referring to FIGs . 1 and 2, there is shown a main 
cooking device 10 exampled as a gas oven range and a microwave 
oven 2 0 for exhausting polluted air containing fumes and/or 
moisture generated by the cooking device 10. 

[0006] The microwave oven 20 includes a cover 21 defining an 
outer appearance of the microwave oven 20, an intake duct part 23 
serving as an intake passage through which the polluted air 
exhausted from the main cooking device 10 is inhaled into the 
microwave oven, a blower fan 24 for forming a forced-flow of the 
polluted air received through the intake duct part 23, a 
discharge duct part 26 for directing the polluted air exhausted 
through the blower fan 24 to an interior, a filter 25 disposed in 
the discharge duct part 26, a grill 27 disposed at an end of the 
discharge duct part 26, for exhausting air to an exterior, and . a 
door 28 formed on a front side of the cover 21. 

[0007] The microwave oven 20 is further provided at an inside 
thereof with a cooking cavity (not shown) where food is placed. 

[0008] In addition, in order to quickly exhaust the fume 
generated during the cooking process to the exterior, the 



microwave oven 20 is further provided with an exhaust hole 3 0 
formed opened at a rear side of the blower fan 24 and a through 
hole formed in a wall and aligned with the exhaust hole 30. 

[0009] The operation of the above -described conventional 
microwave oven will be described hereinafter. 

[0010] Polluted air containing fumes and/or moisture may be 
generated in the course of the cooking process. The polluted air 
is inhaled to the microwave oven 2 0 through the intake duct part 
23 by the blower fan 24, and is then exhausted to the exterior 
through the exhaust hole 3 0 and the through hole 36. 

[0011] In case where it is difficult to exhaust the polluted 
air to the exterior or the polluted degree of the air is low, the 
polluted air exhausted from the blower fan 24 is discharged 
through the discharge duct part 26. While the polluted air is 
discharged, it is filtered by the filter 25 so that only the 
purified air is introduced into the interior. 

[0012] The selection of one of the exhaust functions for 
discharging the fumes to the exterior through the exhaust and 
through holes 30 and 36 and to the interior through the discharge 
duct part 26 can be realized by a selection switch. 

[0013] Meanwhile, the air intake operation by the rotation of 
blower fan 24 can be initiated manually by a user or initiated 
automatically by a temperature sensor 31 formed on the microwave 
oven 20. 
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[0014] The manual initiating operation for the blower fan 24 
is troublesome for the user. 

[0015] When the temperature sensor 31 is used, the operation 
reliability may be deteriorated. That is, since a temperature of 
the polluted air generated in the main cooking device 10 is not 
generally so high enough to be detected by the sensor, the blower 
fan 24 may not be operated even when a large amount of fumes is 
generated. 

SUMMARY OF THE INVENTION 

[0016] Accordingly, the present invention is directed to 
apparatus and method for exhausting pollutant in a microwave oven 
that substantially obviate one or more problems due to 
limitations and disadvantages of the related art. 

[0017] An object of the present invention is to provide an 
apparatus and method for exhausting pollutant in a microwave oven 
that can quickly exhaust polluted air containing fumes and/or 
moisture that is generated during cooking process to an exterior. 

[0018] Another object of the present invention is to provide 
an apparatus and method for exhausting pollutant in a microwave 
oven that can improve the operational reliability of a blower fan 
of the microwave oven. 

[0019] Still another object of the present invention is to 
provide an apparatus and method for exhausting pollutant in a 
microwave oven that can improve the overall interior environment 
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by quickly exhausting polluted air generated during cooking 
process to an exterior or by purifying the polluted air. 

[0020] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0021] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, there is provided an apparatus for 
exhausting pollutant in a microwave oven, the apparatus 
comprising: a sensor part formed at a predetermined portion of 
the microwave oven, for detecting fumes and/ or moisture contained 
in polluted air generated during a cooking process; a controller 
for determining whether or not amount of the fumes and/or 
moisture detected by the sensor part is greater than a 
predetermined reference value; and a fan driving part operated, 
when the amount detected by the controller is greater than the 
reference value, by a driving signal from the controller and 
allowing air containing the pollutant to be inhaled and then 
removed from an interior. 
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[0022]- In an aspect of the present invention, there is 
provided a method for exhausting pollutant in a microwave oven, 
the method comprising the steps of: if foods are cooked and fumes 
and/or moisture are generated, detecting the fumes and/or 
moisture at a detecting sensor of the microwave oven; and 
comparing amount of the detected fumes and/ or moisture with a 
first reference value to operate a blower fan when the amount is 
greater than the first reference value and not to operate the 
blower fan when the amount is equal to or less than the first 
reference value, and continuing to performing the detecting step. 

[0023] In another aspect of the present invention, there is 
provided a method for exhausting pollutant in a microwave oven, 
the method comprising the steps of: comparing an amount of fumes 
and/or moisture contained in the pollutant generated during a 
cooking process with a first reference value; operating a blower 
fan when the amount is greater than the first reference value; 
purifying the pollutant; and stopping the operation of the blower 
fan when the amount of the pollutant detected after the purifying 
step, is less than a second reference value. 

[0024] In a further aspect of the present invention, there is 
provided an apparatus for exhausting pollutant in a microwave 
oven, the apparatus comprising: a detecting sensor formed at a 
predetermined position of the microwave oven, for detecting fumes 
and/or moisture contained in pollutant; a blower fan operated in 
accordance with a control signal from the detecting sensor; and 
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an exhaust hole through which the air inhaled/discharged by the 
blower fan is discharged to an exterior and/or a discharge duct 
part through which the air inhaled/discharged by the blower fan 
is discharged to an interior. 

[0025] According to the present invention, the polluted air 
generated during the cooking process can be quickly exhausted. 

[0026] in addition, since the sensor is designed to detect 
the fumes and/or moisture rather than a temperature, the 
operational reliability of the blower fan can be more improved. 
That is; the blower fan can be operated timely, thereby improving 
the interior environment . 

[0027] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment (s) of the invention and together with the 
description serve to explain the principle of the invention, in 
the drawings : 

[0029] FIG. 1 is a view illustrating a combination of a 
conventional OTR type microwave oven and a main cooking device; 



[0030] FIG. 2 is a partial sectional view of a conventional 
OTR type microwave oven exhausting air to an interior; 

[0031] FIG. 3 is an exploded perspective view of a microwave 
oven where a polluted air exhausting apparatus according to the 
present invention is employed; 

[0032] FIG. 4 is a block diagram of a polluted air exhausting 
apparatus for a microwave oven according to the present 
invention; and 

[0033] FIG. 5 is a flowchart illustrating a polluted air 
exhausting method for a microwave oven according to the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0034] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0035] FIG. 3 is an exploded perspective view of a microwave 
oven where a polluted air exhausting apparatus according to the 
present invention is employed. 

[0036] Referring to FIG. 3, a microwave oven having the 
inventive polluted air exhaust apparatus includes a cover 21 
defining an outer appearance of the microwave oven, an inner case 
22 disposed in the cover '21, an intake duct part 23 defined 
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between the inner case 23 and the cover 21, a blower fan 24 for 
generating suction force directing polluted air into the intake 
duct part 23, a discharge duct part 26 for discharging the 
polluted air exhausted through the blower fan 24 to an interior, 
exhaust holes 3 0 formed on the cover 21 to discharge the polluted 
air exhausted through the blower fan 24 to an exterior, a filter 
25 disposed in the discharge duct part 26 to filter polluted 
matters such as fumes and/or moisture from the polluted air, and 
a detecting sensor 3 7 for detecting fume or moisture contained in 
the air inhaled through the intake duct part 23. 

[0037] The microwave oven further includes a grill 27 formed 
on a frontward downstream end of the discharge duct part 26 and a 
front door 2 8 formed under the grill to load and unload food in 
and from a cooking cavity. 

[0038] The microwave oven 20 further comprises a control 
panel 29 formed on the front side of the microwave oven for 
controlling the operation of the microwave oven. 

[0039] The detecting sensor 37 is not for detecting a 
temperature but for detecting fumes and/or moisture contained in 
the polluted air generated during the cooking process. Therefore, 
a fume detecting sensor and/or a moisture detecting sensor may be 
used as the detecting sensor. 

[0040] In the drawing, the detecting sensor 37 is located in 
the intake duct part 23. However, the location of the detecting 
sensor 37 is not limited to this. Any places where the detecting 
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sensor 37 can detect the fume and/or moisture will be acceptable. 
For example, a bottom or other outer surfaces can be selected for 
disposing the detecting sensor. 

[0041] The polluted air exhausted through the blower fan 24 
can be discharged through either the discharge duct part 26 or 
the exhaust holes 30. In order to optionally switch the 
discharge direction between the exhaust holes 3 0 and the 
discharge duct part 26, a predetermined selection switch may be 
further provided. However, when only one of the discharge duct 
part 26 for discharging the air into the interior and the exhaust 
hole 30 for discharging the air into the exterior is employed to 
the microwave oven, such a selection switch is not required. 

[0 042] The operation of the microwave oven according to the 
present invention will be described hereinafter. 

[0043] Fumes and/or moisture contained in the polluted air 
generated during the cooking process in the main cooking device 
placed below the microwave oven, is first detected by the 
detecting sensor 37. 

[0044] When the detecting sensor 37 detects the fumes and/or 
moisture, the corresponding signal is transmitted to a controller 
of the microwave oven to operate the blower fan 24. 

[0045] When the blower fan 24 is operated, the polluted air 
containing the fumes and/or moisture is directed to the intake 
duct part 23, and is then exhausted through the blower fan 24. 
The polluted air exhausted through the blower fan 24 is 
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discharged through one of the exhaust holes 3 0 or the discharge 
duct part 26. 

[0046] When the amount of the fumes and/or moisture contained 
in the polluted air is high, the polluted air is exhausted to the 
exterior through the exhaust holes 30. When the amount of the 
fumes and/or moisture is not so high or the exhaust holes to the 
exterior are not formed, the polluted air is purified by the 
filter in the discharge duct part 26, and is then discharged to 
the interior through the discharge duct part 26. 

[0047] As described above, since detecting sensor 3 7 is 
designed to detect the fumes and/or moisture, the operational 
reliability of the microwave oven in response to the fumes and/or 
moisture that are inevitably generated during the cooking process 
can be more improved. 

[0048] FIG. 4 shows a block diagram illustrating a polluted 
air exhausting apparatus for a microwave oven according to the 
present invention . 

[0049] Referring to FIG. 4, the inventive air exhausting 
apparatus includes a detecting part 41 provided with at least a 
detecting sensor for detecting fumes and/or moisture contained in 
polluted air generated during the cooking process, a controller 
42 for receiving a detecting signal converted from an amount of 
the fumes/moisture detected by the detecting sensor, and a fan 
driving part 43 operated by a driving signal from the controller 
42 when the amount of the fumes/moisture is greater than a 
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predetermined level and thereby it is required to quickly exhaust 
or purify the polluted air containing the fumes and/or moisture. 

[0050] The detecting part 41 is the detecting sensor (see 
reference numeral 3 7 of FIG. 3) , and may be at least one of a 
fume detecting sensor and a moisture detecting sensor. In 
addition, the controller 42 may comprise a microprocessor that is 
a part of the control panel (see reference numeral 24 in FIG. 3) . 
The fan driving part 43 may comprise a motor for driving the 
blower fan (see reference numeral 24 in FIG. 3) . 

[0051] That is, when the detecting part 41 detects the fumes 
and/or moisture contained in the polluted air generated during 
the cooking process, the detected signal is transmitted to the 
controller 42. The controller 42 compares the detected signal 
with a predetermined reference value to determine if there is a 
need for quickly exhausting or purifying the polluted air 
containing the fumes and/or moisture. When it is determined that 
there is a need for quickly exhausting or purifying the air, the 
controller 42 transmits a driving signal to the fan driving part 
43 to operate the blower fan, thereby quickly exhausting or 
purifying the air. 

[0052] A polluted air exhausting method for the microwave 
oven according to the present invention will be described more in 
detail with reference to FIG. 5. 

[0053] FIG. 5 shows a flowchart illustrating the polluted air 
exhausting method. 
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[0 054] As shown in the flowchart, when the cooking is 
processed in the main cooking device disposed adjacent (i.e., 
below) the microwave oven and thereby polluted air containing 
fumes and/or moisture is generated (ST10) , the fumes and/or 
moisture contained the polluted air is detected by the detecting 
sensor provided on the microwave oven (ST11) . 

[0055] An amount of the fumes and/or moisture detected by the 
detecting sensor is compared with a first reference value (ST12) 
When the amount is equal to or less than the first reference 
value, the blower fan is not operated and the sensor keeps 
operating. When the amount is greater than the first reference 
value, the blower fan is operated to quickly exhaust the polluted 
air containing the fumes and/or moisture to the exterior or to 
purify the same using a filter (ST13) . 

[0056] At this point, the detecting sensor still keeps 
operating to continuously detect fumes and/or moisture. 
Therefore, when an amount of current fumes and/or moisture is 
less than a second reference value, it is determined that all of 
fumes and/or moisture is exhausted, thereby stopping the 
operation of the blower fan (ST15) . However, when the amount of 
the current fumes and/or moisture is equal to or greater than the 
second reference value, the blower fan is continuously operated 
(ST13) so that the air containing the fumes and/or moisture can 
be exhausted (ST14) . 
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[0057] Meanwhile, the first and second reference values may 
be set to be identical to each other. However, the first 
reference value is set as a standard value for determining an 
amount of the fumes and/or moisture generated at an initial 
cooking process, and the second reference value is set as a 
standard value for determining an amount of the fumes and/or 
moisture generated after the cooking process is finished (and 
then exhausting of a polluted air is completed to some extent) . 
Particularly, the second reference value is set to an extent that 
can maintain a clean interior environment to a predetermined 
level . 

[0058] Accordingly, the second reference value is generally 
set to detect a low amount of the fumes and/or moisture when 
compared with the first reference value. That is, since the 
first reference value is set as a standard value for determining 
a high amount of the fumes and/or moisture, a malfunction of the 
microwave oven (i.e., the operation of the blower fan when 
cooking is not processed) can be prevented. In addition, since 
the second reference value is set as a standard value for 
determining a low amount of the fumes and/or moisture, a clean 
interior environment can be maintained by removing the fumes 
and/or moisture to a predetermined level . 

[0059] As described above, the microwave oven can more 
reliably remove the polluted matters generated during the cooking 
process . 
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[0060] Although the present invention is designed to be more 
effectively applied to the OTR type microwave oven, it is also 
possible to apply the present invention to a normal stand-alone 
type microwave oven, obtaining the identical effect. 

[0061] As described above, since the apparatus of the present 
invention can quickly exhaust the polluted air containing the 
fumes and/or moisture generated during the cooking process, the 
interior environment can be more improved. 

[0062] Furthermore, since the sensor is designed to detect 
the fumes and/or moisture rather than a temperature, the 
operational reliability of the blower fan can be more improved. 
That is, the blower fan can be operated timely. 

[0063] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents. 
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